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1. OBIIIASI XAPAKTEPUCTHKA IPUMEPHOM PABOYEN
IMPOI'PAMMBI OBIIIEOBPA3OBATEJIBHON JUCIIUIIMHBI
«XHUMUSA»

1.1. MecTo AUCHMIUVIMHBI B CTPYKType OCHOBHOIi mpodeccHoHAIbHOI

00pa3oBaTeIbHOI MPOTrPaAMMBbI

Ob1eoOpa3oBaTenbHast TUCIUIUINHA «XUMUSD U3ydaeTcs Ha 0a30BOM YPOBHE B
o01eo0pa3oBaTebHOM IUKIE Y4Y4eOHOro IIJJaHa OCHOBHOM MpodeccroHalbHOMN
oOpazoBarenbHO mporpamMmbl B cooTBeTcTBUU ¢ DPI'OC 44.02.01 «/lomkonpHOE
oOpa3oBaHME», YTBEPKIEHHOTO TpuUKazoM MuHucTepcTBa mpocBemeHus PD ot
17.08.2022 N 743.

[IpuknagHoii MOIyNb BKIIOYaeT OauH pasfen. Pasmen 7 «Xumusg B ObITY U
IIPOU3BOJCTBEHHOM  JEATEIBHOCTH  4YEJIOBEKa»  peaJmsyercs Uil  BCeX
npogeccuil/cnenuaibHOCTe Ha MaTepualie KeWCOB, CBSI3aHHBIX C SKOJIOTMYECKOH
0€30MacHOCThI0O M OLIGHKOM  MOCHEACTBUI  OBITOBOM M MPOU3BOJACTBEHHOM
NEeATEIbHOCTH, MO0  OTpaciaM  Oyaymieil  npoecCHOHAIBHOW  AESTENbHOCTU
o0yyJarommxcs.

1.2. Ileqin ¥ muIaHMPYeMble Pe3yJabTaThl 0CBOCHHUS JUCHHUILIHHbBI

1.2.1. lean u 3agaun JUCUUIJINHBI

DOpMUPOBAHUE Y CTYJICHTOB MPEACTABICHUS O XHUMHUYECKOM COCTaBIIAIOLICH
€CTEeCTBEHHO-HAYUYHOU KapTUHBI MUpPA KaK OCHOBBI MPUHATHUS PEIICHUN B KU3HEHHBIX
Y MPOM3BOJICTBEHHBIX CUTYAIMAX, OTBETCTBEHHOTO TTOBEICHUS B IPUPOIHOM CpELE.

3amauyu TUCUMILIUHBI:

1) chopmupoBaTh NOHMMAaHHE 3aKOHOMEPHOCTEM MPOTEKAHUSI XUMHUYECKHX
IPOLIECCOB U SIBJICHUM B OKPYXKArOILIEH Cpelie, LEJIOCTHOM HAYYHOW KapTUHBI MHUpA,
B3aMMOCBSI3H M B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTb yMEHHUS COCTaBIATh (POPMYJIbI HEOPraHUYECKUX U OPraHUYECKUX
BEIIIECTB, YPABHECHUS] XUMUUYECKUX PEAKIIUM, OOBICHATh UX CMBICI, HHTEPIPETUPOBATH
pe3yJbTaThl XUMUUYECKUX IKCIIEPUMEHTOB,

3) cdopMupoBaTh  HaBBIKM  MPOBEACHHUS  MPOCTEUIINX  XUMHYECKHUX
OKCIIEPUMEHTAJILHBIX ~ WCCJICIOBAaHUA C  COOJIOJIGHWEM TIpaBuUiI  0€30IMacHOTO
oOpalieHus ¢ BEIecTBaMu 1 JIa0OpaTOpPHBIM 000PYTI0BAHUEM;

4) pa3BUTh YMEHHS HCIOJIb30BaTh WH(OpPMAIUMI0O XMMHUYECKOTO XapakTepa W3
Pa3JIMYHBIX UCTOYHUKOB;

5) chopMupoBaTh YMEHHS IPOTHO3UPOBATH MOCIEICTBUS CBOCH JEATEIBHOCTU U
XUMHUUYECKUX TPUPOIHBIX, OBITOBBIX U MPOU3BOJACTBEHHBIX ITPOILIECCOB;

6) chopmMupoBaTh MOHMMAHKWE 3HAYMMOCTU JOCTHXKEHMM XMMHUYECKOW HAyKU U
TEXHOJIOTHH JJISl pa3BUTHUS COITMAIBHON 1 TIPOU3BOICTBEHHOM cep.






1.2.2. Ilnanupyembie pe3yJbTAThbl OCBOCHHA 001Ie00pa30BaTeJbHON AUCHUILIMHBI B cooTBeTcTBMU ¢ PI'OC CIIO n

Ha ocHoBe ®PI'OC COO

Koa n IInanupyemMsle pe3yJibTAThl 0CBOCHHS AU CHUILIHHBI

HANMEHOBAaHHU

e
(popmupyemsi Oo0mme JucuuninHapHble

X
KOMITeTEeHIIUI
OK 01. B yacTu Tpy10BOT0 BOCIIMTAHUSI: - BIAJeTh CHUCTEMOM XHWMHYECKHUX 3HAHHUH, KOTOpas  BKJIIOYACT:
Bribupars - TOTOBHOCTH K TPYIy, OCO3HAHHE LEHHOCTH | OCHOBOIOJATAOMINE TOHATHS (XUMHUYECKHH 3J€MEHT, aTOM, DIJIEKTPOHHAS
croco0bl MacTepcTBa, TPYJA0Ir00ue; o0oJi0uKa aToma, s-, p-, d-3JeKTPOHHbIE OPOUTAIM aTOMOB, MOH, MOJIEKYJIa,
pelieHus 3a1a4 | - TOTOBHOCTh K  AKTUBHOW  JICATENBHOCTH | BAJIGHTHOCTH, AJIEKTPOOTPHIIATEIIHHOCTh, CTENCHb OKHCICHUS, XUMHUYECKas
npodeccuoHan | TEXHOJIOIMYECKON U COLIMAJIHOM | CBSA3b, MOJIb, MOJISIPHAs Macca, MOJISIpHBIA O0bEM, YIJICpPOJIHBIA CKeJeT,
BHOU HANpaBJICHHOCTH, CHOCOOHOCTh WHUIMHUPOBATH, | PYHKIMOHAIBHAS TPYIIA, PaIUKall, H30MEPHUs, U30MEPbI, TOMOJIOTHYECKHMA
NESTEeIbHOCTH | IUIAHUPOBaTb U CAaMOCTOSATEJIBHO  BBINOJIHATH | psAfl, TOMOJIOTH, YIJI€BOAOPOIbI, KUCIOPOA- U a30TCOAEepKAIIE COeAUHEHUS,
NPUMEHHUTEIBH | TaKyIO JIEATEIbHOCTD; OMOJIOTUYECKH aKTHBHBIE BeliecTBa (yIrJIEBOMBI, KUPBI, OCIKH), MOHOMED,
0 K Pa3JInYHbIM | - UHTEpeC K Pa3INYHbIM chepam | HoAMMEp, CTPYKTYpPHOE 3BEHO, BBICOKOMOJICKYJSIPHBIE  COEAMHEHUS,
KOHTEKCTaM npodeCCHOHATBLHOMN e TeTFHOCTH, KPUCTANTNYECKasi PEIIeTKa, THIBl XMUMHUYECKHX PEaKIUi (OKUCIUTEIHHO-

OBjaleHNe  YHUBEPCAJbHBIMH  Y4eOHBIMH | BOCCTAaHOBHUTEJbHBIE, IK30-U IHIOTEPMHUUYECKHE, PEAKLIMd HOHHOTO 0OMEHa),

NMO3HABATEJbHBIMHU JIeliCTBUSIMHU:

a) 0a30Bble JJOrHYecKHe JeHCTBHS:

- CaMOCTOSITEIIBHO (dhopmMynupoBarthb 51
aKTyalu3upoBaTh MPOOJIEeMy, paccMaTpuBaTh ee
BCECTOPOHHE}

- yCTaHaBJMBAaTh CYIIECTBEHHBIH TMpU3HAK WU
OCHOBAaHHA [Jid CpaBHCHUA, KJ'IaCCI/ICbI/IKaIII/II/I nu
00001IeHHS;

- OmpenensaTh UeTu JeSTEIbHOCTH,
napameTpbl U KpUTEPUHU UX JTOCTHXKECHHUS;
- BBIABJIATH 3aKOHOMCPHOCTH M HNPOTUBOPCHHUA B
paccMaTpUBaEMbIX SIBJICHUSX;

- BHOCHUTH KOPPEKTUBEI B JACATCIIBHOCTD,
OIIEHUBATh COOTBETCTBUE PE3YJIbTATOB LEJSM,

3a7aBaTh

pacTBOp, IEKTPOIUTHI, HEAIEKTPOIUTHI, MIEKTPOIUTHYECKAs AUCCOIHALINS,
OKHUCJIMTEIb, BOCCTAHOBUTEID, CKOPOCTh XMMHUYECKON pEaKLUU, XUMUYECKOE
paBHOBECHE), TEOPUHM M 3aKOHBI (TEOpPHS XUMHYECKOIO CTPOCHHUS
opranvueckux BemiectB A.M. byrtinepoBa, TEopus 3IIEKTPOJUTHYECKON
aucconyanuu, nepuogudeckuil 3axkon [[.M. MenneneeBa, 3aK0H COXpaHEHUs
Macchl), 3aKOHOMEPHOCTH, CUMBOJIMUYECKUHN S3BbIK XMMMUH, (PAKTOJIOTHUECKUE
CBEJICHUS O CBOWCTBAaX, COCTAaBE, NOJIYYEHUU U O€30MaCHOM HCIOJIb30BAHUU
BOKHEUIIMX HEOPraHMYeCKMX U OpPraHMYeCKHUX BEIIECTB B OBITY U
MPAKTUYECKOHN JESITeTbHOCTH YeJI0BEKa;

- YMETb BBISBIIATH XapaKTEpPHbIE INPU3HAKM U B3aUMOCBS3b M3yYEHHBIX
MOHSTHH, TPUMEHSATh COOTBETCTBYIOIINE MOHSITHS MPU ONMCAHUU CTPOCHUS U
CBOICTB HEOPraHMYECKHX M OPraHWYECKMX BELIECTB M WX MPEBpallEHUN;
BBISIBJISITH ~ B3aMMOCBSI3b ~ XMMHUYECKMX  3HAaHUM € TMOHATUSMH U
IIPEJICTAaBICHUSIMHA IPYTHX ECTECTBEHHOHAYYHBIX IPEAMETOB;




OIICHUBATh PUCKH IOCIICICTBUI IESITCIBHOCTH;

- pa3BI/IBaTB eraTI/IBHOe MBIIIJICHHUEC HpI/I peH_IeHI/II/I
JKU3HEHHBIX TTPOOIEM

0) 0a30BbIe HCCeA0BaTEIbCKIE TeHCTBUS:

- BIIAJCTh HaBBIKAMH y4e€OHO-HCCIIEIOBATEIBCKON
nu HpOCKTHOfI JACATCIIbHOCTH, HaBbIKaMH
paspenieHus mpooiem;

- BBIABJIATH HpI/I‘-II/IHHO-CJIGIICTBeHHBIG CBiA3H U
aKTyaJIM3UpOBaTh 33/1auy, BBIJIBUTATh THUIIOTE3Y €€
pCIHeHI/Ifl, HaXOIUTh aprMeHTBI JUUIA
JIOKa3aTeNbCTBA CBOMX YTBEPXKICHHUH, 3a1aBaTh
apaMeTpsl U KPUTEPUHU PELLICHNUS,

- aHAJIM3HUPOBATh MOJYyYEHHBIE B XOJE pELICHUS
3ada4n pe3yJII)TaTI)I, KpI/ITI/IIIeCKI/I OLCHUBATh HUX
JIOCTOBEPHOCTb, TPOTHO3MPOBATh HW3MCHCHHE B
HOBBIX YCJIOBI/UIX;

- YMETh NEPEHOCHUTh 3HAHHS B MO3HABATEIHHYIO U
HpaKTI/I‘IGCKYIO O6J'IaCTI/I KU3HEACATCIIBHOCTH,

- YMeTI) I/IHTerI/IPOBaTI) 3HAHUA U3 paSHI)IX
MPEeIMETHBIX 00IacTel;

- BBIIBUT'AaThb HOBBIC niaeu,
OpPUTHHAIILHBIC TTOAXO/IbI U PEIICHUS;
- CITOCOOHOCTH MX MCITOJIE30BAHUS B
MO3HABATENLHOMN U COIMAIbHOM MPaKTUKE

npeniaraTh

- yMeThb HCHOJb30BaTh HAMMEHOBAHMA XHMHYECKHX COCIMHECHUM
MEKJIYHAPOAHOTO COK3a TEOPETUYECKOW M NPUKIAJIHOW XHUMHUU U
TPUBHAJIbHBIC HA3BAaHHS BAKHEHIITNX BEUIECTB (ITUJICH, alleTUIICH, TIINICPHH,
denon, Qopmanbrerun, yKCycHas KHCIOTAa, TJHMIMH, YrapHbId ras,
YIJIEKUCIIBIN Ta3, aMMHUaK, ralieHas U3BeCTh, HEralleHas: U3BECTh, MUThEBAs
cola W JPYrux), COCTaBJIATH (POPMYJIBI HEOPTaHMYECKUX M OPraHUYECKUX

BCILIECTB, YPAaBHEHUS XHWMHUUYECKHX pEaKIHi, OOBACHATh WX CMBICI;
MMOATBEPKIATH XapaKTepHbIE XUMHYECKHE CBOMCTBA BEILECTB
COOTBETCTBYIOUIMMH SKCIIEPUMEHTAMH M 3aMUCAMHU YPABHEHUN XUMHYECKUX
peaKuuii;

- YMETh YyCTaHaBJIMBaTh MPUHAJICKHOCTh W3YYECHHBIX HEOPTraHUYECKUX U
OpraHN4YCCKUX BCIICCTB K ONPCACICHHBIM KJIaCcCaM U I'pyIiliaM COGI[PIHGHPIIZ,
XapakTepu30BaTh UX COCTAB M BAKHEWIIUE CBOMCTBA; OMPENCNIATH BUJbI
XUMHUYECKUX CBsA3eH (KOBaJCHTHas, MOHHAs, METAJTMYECKasi, BOJAOPOIHA),
THUIIBI KPUCTAJUIMYECKUX PEIIETOK BEIIECTB; KIACCU(DUIIUPOBATH XUMHUECKHE
peakiuu;

- chopmupoBaTh MPEACTABICHUS: O XUMHUYECKOH  COCTaBISIOLICH
CCTCCTBCHHOHay‘-IHOI\/'I KapTUHBI MHpa, POJH XUMHHU B ITO3HAHUH SIBJIEHUU
Ipupoabl, B (HOPMHUPOBAHMM MBIIUIEHUS W KYJbTYpbl JMYHOCTH, €€
(GYHKIIMOHATBHOW TPAMOTHOCTH, HEOOXOAMMOMN JIJIsl PEIICHUS TPAKTHUECKUX
3aJa4 U 3KOJIOTMYECKH OOOCHOBAHHOI'O OTHOUIEHHS K CBOEMY 3JI0POBBIO U
MIPUPOIHON Cpenie;

- YMETb MNPOBOJUTH PACUEThl MO XUMHUYECKHUM (QopMyjaM U YpaBHEHHIM
XUMHUYECKUX  PEaKIUil C UCHOJIb30BaHUEM  (DM3HUECKUX  BEITUYHUH,
XapaKTEePU3YIOIIUX BEIIECTBA C KOJIMUYECTBEHHOM CTOPOHBI: MAacChl, 00bemMa
(HOpManbHBIE yCIIOBHUSI) Ta30B, KOJMYECTBA BEIIECTBA; HCIOIb30BATh
CUCTEMHBIC XUMHWYCCKUC 3HAHUA I NPHUHATHUA peIHeHI/Iﬁ B KOHKPCTHBIX
JKU3HEHHBIX CUTYAIIMsIX, CBSI3aHHBIX C BEIIECTBAMU U UX MPUMEHEHUEM

OK 02.
Hcnoap3oBaTh
COBPEMEHHBIE
cpencTBa
ITOMCKa,
aHanu3a u

B 00s1acTH HEHHOCTH HAYYHOI'O MO3HAHUS:

- c(hOpMHUPOBAHHOCTh MHUPOBO33PEHUS,
COOTBETCTBYIOILIETO  COBPEMEHHOMY  YPOBHIO
pa3BUTHS HAyKM U OOIECTBEHHOM MpPaKTHKH,
OCHOBaHHOT'O Ha Jiasnore KYJBTYP,
CIIOCOOCTBYIOIIETO OCO3HAHHMIO CBOEr0 MeCTa B

- YMEThb IUIAHUPOBaTh W  BBINOJHATH XUMHUYECKHW  DKCIIEPUMEHT
(mpeBpaleHnss OpPraHWYECKUX BEMIECTB TIPH HarpeBaHWHU, TIOJYyUYCHHE
OTUJICHA U U3YYEHUE €r0 CBOWCTB, KAUECTBEHHBIC PEAKLIHUM HA aJbIACTUIbI,
KpaxMaj, YKCYCHYIO KHCJIOTYy, JeHaTypamusi O€JKOB TIpH HarpeBaHUH,
[[BETHBIC peaknuu OENKOB; TPOBOJAUTH pEaKIHH HOHHOTO OOMEHa,
OTPENIEeTISATh CPEy BOIHBIX PACTBOPOB, KAUECTBEHHBIC PEAKIIMU Ha CylIb(aT-,




UHTEpIIpeTanu
U uH(popMaIH
u
UHPOPMALIMOH
HBIC
TEXHOJIOTHH
TSt
BBITTOJTHEHHS
3a1a4
npodeccuonan
BHOMU
JeSITeTbHOCTH

MOJUKYJIBTYPHOM MHUPE;

- COBEPILEHCTBOBAHUE SI3BIKOBOW M YUTATEIbCKOU
KYJbTYphl KaK CpPEICTBA B3aUMOACHCTBUS MEXIY
JIObMU U IO3HAHUS MUPA;

- OCO3HAHHME IIEHHOCTH HAy4YHOW JEeSATEIbHOCTH,

FOTOBHOCTb  OCYIIECTBJISITh  MPOCKTHYIO U
HCCJIEIOBATEIbCKYIO JeSITeNIbHOCTD
WHJUBUIYAJIbHO U B TPYIIIIE;

OBjajeHue  YHUBEPCAJbLHBIMH  Y4eOHBIMHU

NMO3HABATEJIbHbIMH 1eHCTBUAMMU:

B) padora ¢ undgopmanmeii:

- BJIAJIETh HABBIKAMU MOJy4YeHUs HH(pOpManuu U3
UCTOYHUKOB pa3HbIX THUIIOB, CaMOCTOSATEIBHO
OCYILIECTBIIATh IIOUCK, aHAIN3, CUCTEMATU3ALUI0 U
UHTEpIpeTalrio UHQOPMAUU Pa3JIMYHbIX BHJIOB
1 GOpM IIpeCTaBICHHS,

- CO3/1aBaTh TEKCThl B Pa3IUYHBIX (Qopmarax c
y4e€TOM Ha3HayeHUs HHQOpPMALUM U LEIEeBOU
ayIUTOpUH, BbIOMpas ONTUMaJIbHYO  (opmy
IIPEJICTaBICHNS U BU3yaIN3aluy;

- OIIEHMBaTh JOCTOBEPHOCTb, JIETUTUMHOCTb
UHpOpPMAlLIMK, €€ COOTBETCTBHE IPABOBBIM H
MOpaIbHO-ITHUYECKUM HOpPMaM;

- HUCHOJb30BaTh CpeACTBAa WH(GOPMAIMOHHBIX U
KOMMYHUKAIIUOHHBIX TEXHOJIOTUH B pELIEHUU

KOTHUTHBHBIX, KOMMYHHKATHUBHBIX u
OpPTaHM3AIlMOHHBIX  3a7ad C  COOJIIOJICHUEM
TpeOOBaHUI SPrOHOMHUKH, TEXHUKU OE30MaCHOCTH,
TUTHEHBI, pPECypcocOepeXeHusl, TMPaBOBBIX W
THYECKUX  HOPM, HOpM  HWHGPOPMAIMOHHOMN
0€30I1aCHOCTH;

- BJIAJIETh HABBIKAMHU PACIIO3HABAHMS U 3aLLIUTHI
uH(popManru, HTHPOPMAIIMOHHOM 0e301macHOCTH
JMYHOCTH;

KapOoHaT- M XJOPHI-aHUOHBI, Ha KAaTHMOH AaMMOHHUS;  pellaTh
JKCIIEpUMEHTANIbHbIE 3afaun 1o TemMaM "Meramisl" u "Hemeransl") B
COOTBETCTBUU C MpPaBHJIAMU TEXHHUKH O€30MacHOCTH Mpu oOpalleHuu ¢
BEIIECTBAMH U JIA0OPATOPHBIM 000pPYAOBaHUEM; MPEICTABISATh PE3YIbTAThI
XMMHUYECKOT0 IKCIIEpUMEHTa B (hopMe 3alucy YpaBHEHUN COOTBETCTBYIOIIHUX
peakiuii 1 GopMyITHPOBATH BBIBOBI HA OCHOBE 3THX PE3YyJIhTATOB;

- yYMETh aHaJU3UPOBATh XHUMHUYECKYI0 HHGOpPMAIUIO, MOJy4aeMyl H3
pa3HbIX MCTOYHHKOB (CPEICTB MAacCOBOM HHQpoOpMAaIuu, ceTh VHTEepHET u

IPYTHE);
- BJIAACTH OCHOBHBIMH METOAaMHU HaquOFO IIO3HAHUA BCIICCTB H

XUMHUYECKUX  sIBICHMNA  (HaOmiojeHwe,  U3MEpeHHe,  HIKCIEPUMEHT,
MOJICIIUPOBAHUE);

- YMETh MPOBOJUTH PACUEThl MO XUMHUYECKHUM (QopMyJIaM U YpaBHEHHIM
XUMHUYCCKUX peaKHI/If/'I C HUCITIOJIB30BAHUEM (1)I/ISI/I‘-ICCKI/IX BCJIMYHMH,

XapaKTepU3YIOIUX BEIECTBA C KOJIMYECTBEHHON CTOPOHBI: Macchl, 00beMa
(HOpMaJibHbIE yCJIOBHUSI) TIa30B, KOJIMYECTBA BEIIECTBA; HCIOJIb30BaTh
CUCTEMHbIE XMMHUYECKHE 3HAaHUS JJs NPUHATHA PELICHUH B KOHKPETHBIX
JKN3HCHHBIX CUTYyallUAX, CBA3aHHBIX C BEICCTBAMU U UX IPUMCHCHUCM




OK 04. - TOTOBHOCTE K CaMOpPa3BUTHIO, | - YMETh IUIAHUPOBaTh M  BBHIMOJHATh XUMHYECKHH  SKCIEPHUMEHT
DddexTuBHO CaMOCTOSITEJIBHOCTU U CaMOOTIPE/ICICHUIO; (npeBpallleHuss OpPraHWYECKUX BEUIECTB NPU HAarpeBaHUU, TMOJYyUYCHHE
B3aMMOJICHCTBO | -OBJIaICHUE HaBBIKAMHU y4eOHO- | ATHWJICHA M M3YYCHHE €r0 CBOMCTB, KAYECTBEHHBIC PEAKIIMU Ha ajbJCTHIBI,
BaTh U HCCJICIOBATENILCKOM, MPOEKTHOM W COIMAIBHOM | KpaXMall, YKCYCHYIO KHCJIOTYy, JeHaTypamus OCJIKOB TpH HarpeBaHuH,
paboTath B IeSITEIbHOCTH; IIBETHBIC PpEAKIMHU OCJIKOB; TPOBOJAUTh pPEAaKIMH HOHHOrO0 OOMEHa,
KOJUICKTUBE U Osaanenue YHUBEPCAJIbHBIMH | OTIPEACTIATH CPELy BOJHBIX PACTBOPOB, KAUECTBEHHBIC PEaKIUK HA Cyabdar-,
KOMaHjie KOMMYHUKATHBHBIMH J1€HCTBUAMM: KapOOHAT- W  XJIOPWA-aHMOHBI, HA KAaTHOH AaMMOHHMS;  peliaTh

0) coBMecTHAsA AeATeJbHOCTD: JKCIIEpUMEHTANIbHBIE 3afaun 1o TemMaM "Meramisl" u "Hemeramnsl") B

- TIOHMMaTh W HCMOJb30BaTh MPEUMYIIECTBA | COOTBETCTBUM C IIPaBWJIAMU TEXHUKH O€30MacHOCTH NpH OOpaIieHUH C

KOMaHJIHOM ¥ MHAUBUIYaTbHON PaOOTHI, BEIICCTBAMH U JIA0OPATOPHBIM 000OPYIOBAHUEM; MPEICTABISITh PE3YIbTATHI

- NPUHUMATh LEIH COBMECTHOW JAEATEeIbHOCTH, | XUMHUECKOTO IKCIEPUMEHTa B (hOpMe 3alKCH YPaBHEHUN COOTBETCTBYIOIINX

OpraHU30BBIBATh U KOOPAMHHUPOBATH JCUCTBUS IO | peakiuii ¥ (OpMyIMPOBATH BHIBOJBI HA OCHOBE 3THX PE3YJIHTATOB

ee IOCTIDKEHMIO: COCTaBIATh IUIAH JIEMCTBUH,

pacrpeaenaTh pojau ¢ yieTOM MHEHHM y4YaCTHUKOB

00CyXJ1aTh pe3yIbTaThl COBMECTHOM paboThI;

-  KOOpJIMHUPOBATh W BBIIOJHATH pPabOTy B

YCIIOBUSAX peanbHOTrO, BUPTYaJIbHOTO 51

KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

- OCYIIECTBIATh TO3UTUBHOE CTPATETUUYECKOE

MOBEJICHUE B PA3JIMYHBIX CUTYalHUsX, MPOSBIATH

TBOPYECTBO U BOOOpaKEHUE, OBITh MHUIIHATUBHBIM

OBiaieHHe yHUBEPCAJTbHBIMHU PeryasiTUBHbIMHA

JeHCTBUSAMU:

I') NpUHATHE ce0s M APYTHUX JIOJCH:

- IPUHUMATh MOTUBBI U apTYMEHTHI IPYTUX JTIOJCH

IIPU aHAJIM3€E PE3yJIbTATOB AEATEIbHOCTH;

- IpU3HABaTh CBOE MPABO M MPABO IPYTUX JIOJCH

Ha OIINOKH;

- pa3BUBATh CIIOCOOHOCTH IOHUMATh MHP C

MO3ULIMU IPYTOro YeJI0BEKa,
OK 07. B 001acTH 3K0J10r14eCKOro BOCIIMTAHUA: - copmMupoBaTh MPEACTABICHHUS: O XHUMHYECKOH  COCTaBISIOLICH
CopericTBoBaTh | - CHOPMHPOBAHHOCTh JKOJOTUYECKOW KYIBTYPHI, | €CTECTBEHHOHAYYHOM KapTHUHBI MHUpPA, POJIM XMMUU B TIO3HAHWUU SIBICHHI
COXPaHEHUIO MOHMMAHUE BIUSHUS CONHATBFHO-YKOHOMHYECKHUX | IPUPOAbI, B (OPMHUPOBAHMM MBIIUICHUS W KYJIbTYpbl JHUYHOCTH, €€

OKpYKaroIeun

IIPOLIECCOB ~ HA  COCTOSIHUE  TPUPOJHOM W

(YHKIIMOHAJIBHOW TPAMOTHOCTH, HEOOXOAMMOMN JIJIsl pelIeHHs MPAKTHYECKUX




cpepl,
pecypcochepex
CHHIO,
PUMCHSITh
3HaHUS 00
U3MCHCHUU
KJIMMAaTa,
TPUHITUITBI
OEpEIKITUBOTO
MIPOU3BO/ICTBA,
3 pexTUBHO
JIECTBOBATh B
Ype3BbIUAHBIX
CUTYaITUIX

COITMAIPHOM  CpeIbl, OCO3HAHHWE TJI00aJTBLHOTO
XapaxkTepa 3KOJIOTHUYECKUX MpooIieM;

- IUIAHUPOBAHHUE U OCYIICCTBICHUE JECUCTBUUA B
OKpY’KaloIllel cpefe Ha OCHOBE 3HAHHUs Leled
YCTOMYMBOI'O pa3BUTHUS YEJIOBEUECTBA;

AKTUBHOE HENPUATHE JICWCTBUM, MNPHUHOCAIIUX
BpEJl OKPYKAIOIIEH Cpeie;

- yYMEHHE TMPOTHO3HPOBATh HEOIATONPUSITHEIC
3KOJOTUYECKUE TIOCIEACTBUS MPEANPUHAMAECMBIX
JIEMCTBUM, IPEAOTBPAILATD UX;

- pacimmpenue OIbITa
AKOJIOTMYECKOW HAIIPaBJIECHHOCTH;
- OBJIAICHUC HaBbIKaMU y‘-IC6HO-I/ICCJICI[OBaTeJ'II)CKOI\/'I,
MPOEKTHOU U COLIMANIBHOM ESITEIbHOCTH;

ACATCIIbHOCTH

3aJa4 U IKOJIOTUYECKH OOOCHOBAHHOTO OTHOUIIEHUS K CBOEMY 3[I0POBBIO U
MPUPOAHON CpelE;

- YMeTh cOOJIOAaTh MpaBUjia KOJOTUYECKH 1€1eCO00pa3HOro MOBEACHHS B
OBITY U TPYAOBOH JEATETHLHOCTU B IENISIX COXPAHECHUS CBOETO 3J0POBBS U
OKpYXarollel MPUPOAHON Cpeibl; YYUTHIBATh OMACHOCTh BO3ACHCTBHS Ha
JKHUBBIC OPraHU3Mbl ONPCACICHHBIX BCHICCTB, MOHUMAs CMBICII IMOKA3aTCIIA
npeieIbHON JOMYCTUMOM KOHIIEHTPAIUU




2. CTPYKTYPA U COJAEPXKAHUE OBIIEOBPA3OBATEJILHOM

AU CHUTIJIMHBI «XUMMUSA»

2.1. O0beM TMCHUILVIMHBI M BUABI y4eOHOH padoThI

Bun yyeOHoi padoTsl

O0BLeM B yacax

O0bem o0pa3oBaTeIbHON NPOrpaMMBbl y4eOHOM THCHUTINHBI 80
B T.4. B opMe MPAKTHIECKOI MOATOTOBKH 30
BT. 4.

TEOPETUYECKOE O0YUCHHE 40
MPaKTUYECKUE 3aHATHS 30
Camocmosamenvhas paboma 8
IIpome:kyTouHas arrectauus (1 depeHuMPOBAHHBIN 324€T) 2
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2.2. TemaTuyecKkMi IJIAH M COAEPKAHUE TUCIUTIIHHBI

Koasbl
Oo0beM, akaa. 4 A .
KOMIETeHIIN i,
/ B TOM 4Hciie B
¢dopMmupoBanuio
HanmenoBanue dopme
Coaep:xanue u GopMbl OPraHu3alUN JeATeJIHLHOCTH 00YUal0oIMXCs . KOTOPBIX
pa3/1esioB U TeM NPaKTHYeCKOH
crnoco0cTByeT
NMOJATOTOBKH,
3JIeMeHT
akaa. 4
NMPOrpamMMBel
1 2 3 4
Pa3znen 1. OcHOBBI CTPOEHMS BelIECTBA 7/3
Tema 1.1. Crpoenue | ConepxaHue 5/2 OK 01
aromMoB  xumu4eckux | 1. CoBpemeHHas MOAENb CTpoeHUsI aToMa. CUMBOJINYECKUHN SI3bIK XUMUU. XHUMHYECKHMA
3JIEMEHTOB W NPHPOAA | 3IEeMEHT. DIeKTpoHHas KoH(puryparms aroma. Kiaccupukarums XuMAIeCKIX IIEMEHTOB
XMMHYECKOH CBSI3H (s-, p-, d-2TIEMEHTHI).
2. BanentHele 3neKTpoHBl. BaneHTHOCTh. DNEKTpOHHAs MPHUPOJA XMMUYECKOW CBS3H. 3
DIEKTPOOTPUIIATETHHOCTb.
3. Bugel xumudeckoil cBsi3u (KOBAJICHTHAs, MOHHAS, METa/UTMYecKasi, BOAOPOIHAS) U
crocoObI ee 00pa3oBaHuUs
B ToM unciie npakTUYeCKUX 3aHATHI 2
Pemenue 3a1annii Ha UCIMOIb30BaHUE XMMUYECKOW CUMBOJIMKH M Ha3BaHUHN COCIMHEHUI
M0 HOMEHKJIAType MEXIyHapOJHOTO COH3a TEOPETUYECKOW W TMPHUKIATHOW XUMUHU H
TPUBHAIBHBIX Ha3BAaHUM JUIS COCTaBICHHS XUMHYECKUX (OPMYJ JIBYXaTOMHBIX
coequHeHHn (OKCHUIOB, CYIb(QHUAOB, TUAPUIAOB W T.I.) U JAPYTUX HEOPTaHUIECKHUX ’
COEMHEHHI OT/IEIIbHBIX KIIaCCOB.
[IpakTrueckue 3a7aHUsI HA YCTAHOBJICHHUE CBSA3H MEXIY CTPOCHHEM aTOMOB XUMUYECKUX
DJIEMEHTOB W TIEPHOAMYCCKIM HW3MEHEHHEM CBOWCTB XHMHUYECKHX DJIEMEHTOB WM HX
COEIMHEHUH B COOTBETCTBHHU C MojioxeHueM Ileproaudeckoil cUCTEMBI.
Tema 1.2. Coaep:xanue 2/1 OK 01
Ilepuoguyecknii 3akon | 1. Ilepmommyeckas cuctemMa xuMmudeckux snementoB JI.M. MenneneeBa. ®Ouzmdeckuil OK 02

u Tadauna J.A.
MenneaeeBa

cmeicn Ilepnonnyeckoro 3akona [I.M. MenzaeneeBa. 3aKOHOMEPHOCTH H3MEHEHHS
CBOWCTB XMMHMYECKHX 3JIEMEHTOB, 00pa3yeMbIX UMM HPOCTHIX M CIIOKHBIX BEIIECTB B
COOTBETCTBHH C TIOJIO)KEHHEM XHUMHYECKOro sjemeHta B llepmoamueckoil cucrteme.
MupoBo33peHdeckoe U HayuHoe 3HadueHue [lepuonnueckoro 3akona JI.M1. Menneneesa.
IIpornossl JI.11. MenaeneeBa. OTKpPHITHE HOBBIX XUMUYECKUX 2JIEMEHTOB.
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B ToM umcie npakTHYeCKHX 3aHATHIA

Pemienue mpakTHKO-OPMEHTHUPOBAHHBIX TEOPETUYECKUX 3aJaHUM Ha XapaKTEPHU3alHI0
XUMHYECKAX  DJIEMECHTOB «Mertajuinueckue /  HEMETANIMYECKHE  CBOMCTBA,
3JIEKTPOOTPUIIATENLHOCTh XUMUYECKUX 3JIEMEHTOB B COOTBETCTBUU C MX 3JIEKTPOHHBIM
CTPOEHUEM U TIOJIOKEHHEM B NEPUOJMYECKOM CUCTEME XMMHUYECKHUX 3nemeHToB JI.I.
MenneneeBa»

Paznen 2. Xumnueckue p

CaKI UM

10/4

Tema 2.1. Tunsl

Conep:xxanue

4/2

XUMHYECKHX peaKknuii

1. K.]'IaCCI/I(I)I/IKaHI/IH U THIIBI XHUMHYCCKUX peaKuHﬁ C Yy4YaCTUEM HCOPraHUYCCKUX
BCIICCTB. CocraBieHue ypaBHCHI/Iﬁ peaKHI/Iﬁ COCAUHCHUA, PA3JIOKCHUA, 3aMCIICHUS,
O6M€Ha, B T.4. pCaKLII/Iﬁ TOPE€HMs, OKHUCJICHHUA-BOCCTAHOBJICHHS. .

2. VYpaBHEHUsS OKHCIEHUS-BOCCTaHOBIEHUA. CrTeneHp oOkucieHus. OKUCIUTENb U
BoccTaHOBUTENb. (COCTaBJICHHE W ypaBHUBAHUE OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX
peakiuii  METONOM  AIIEKTpOHHOTO OamaHca. OKHCIHTENPHO-BOCCTAHOBUTEIBHEIC
peaxIuu B MPUPOJIC, TPOU3BOJICTBEHHBIX MTPOIECCaX M KU3HEACSITEIHHOCTH OPTaHIU3MOB

B Tom uncie MPAKTHYCCKUX 3aHATHH

KonnuectBennsie oTHOMIEHUS B XUMUU. OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBI B XUMUU U
pacueTbl MO YypaBHEHUSIM XHMMHUYECKUX peakuuil. Mosib Kak eJUHMLA KOJINYeCTBa
BelecTBa. MonsipHast Macca. 3aKOHbI COXPAaHEHUSI MacChl U SHEPTrUU. 3aKOH ABOrajapo.
Modsipablii 00beM ra3zoB. OTHOcHTENBHAS IIOTHOCTh T'a30B. PacdeTsl Mo ypaBHEHUSIM
XUMHUYECKUX PEaKIMH C MCIIOJIb30BAHHEM MacChl, 00beMa (HOPMaJbHBIE YCIIOBUS) T'a30B,
KOJINYECTBA BEIIECTBA

OK 01

Tema 2.2.

Copepxanne

DyeKTpoaUTHYECKAS
AUCCOIHALMSA H
HOHHBI 00MeH

1. Teopus snexkTponutTudeckoil nucconuanuu. MoHbl. DNeKTPOIUTHI, HEANEKTPOIIUTHI.
Peaknum nornnoro oomena. CoctaBieHHe peaKiliii HOHHOTO OOMEHa ITyTeM COCTaBJICHUS
WX TIOJTHBIX ¥ COKPAIICHHBIX MOHHBIX YpaBHEHUH. KHCIOTHO-OCHOBHBIEC PEAKIIUH.
3ajaHus Ha COCTaBJICHUE HOHHBIX PEAKITUI

CamocrosiTeqbHasi padoTa

JlaGopatophas padota “Tunbl XUMHYECKHX peaKkIui’”.

HccnenoBanne TUIoOB (1O COCTaBY M KOJIMYECTBY MCXOTHBIX U OOpPa3yIOMIMXCS BEUIECTB)
W TPHU3HAKOB XUMHUYECKHX peaknuii. IIpoBeneHwe peakmuii HOHHOTO OOMEHa,
OIpeIeNICHNE CPE/Ibl BOAHBIX PACTBOPOB. 33/1aHUs HA COCTABJIECHUE HOHHBIX PEAKIMH

OK 01
OK 04

KonTpoabHas padora 1

CTpOCHI/Ie BCIICCTBA U XMMHUYCCKUC pCAKIINH

Paznen 3. CTpoeHue u cB

oiicTBa HCOPrannmvdeCKMuX BEIIECTB

15/5

TeMma 3.1.

Conep:xanue

4/2

Kaacendpuxanus,
HOMEHKJIaTypa u

1. Ilpenmer Heopranmueckod xumuHu. Kiaccudukanus HEOPraHMYECKUX BEIIECTB.
[Ipocteie u cnoxHbele BemecTBa. OCHOBHBIE KJIACCHI CJIOXHBIX BEIIECTB (OKCHIBI,

OK 01
OK 02
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cTpoeHHe
HEOPraHWYeCKHX
BellleCcTB

TUAPOKCHUBI, KUCJIOTHI, COJ'II/I). BzaumocBs3b HCOPraHNYCCKUX BCHICCTB.

2. ArperarHbie COCTOSIHUS BellecTBa. Kpucrammmueckue n amopdHbIe BemiecTBa. Turbl

KPUCTAJUIMYECKUX PEIIeTOK (aTOMHAas, MOJEKyJspHas, HWOHHAs, METaJUTMIecKas).
3aBHCHMOCTh (PM3NYECKHMX CBOWCTB BEIIECTBA OT THIA KPHUCTAIUITMYECKOH pPEHIeTKH.
3aBUCUMOCTh XUMHYECKOM aKTUBHOCTH BEIICCTB OT BUAA XUMHUYECKOW CBSI3W U THUIIA
KpUCTAJUTHYECKOM pemeTku. [IpnunHbl MHOT0OOpa3us BEIIECTB

B TOoM uMciie NpakTHYeCKUX 3aHATHI

Homenknarypa HeopraHMYeCKHX BELIECTB: HA3BAHUE BELIECTBA UCXOAS U3 UX
XUMUYECKOH (POPMYIBI MM COCTaBICHHE XUMHUUECKON QOPMYITBI UCXO/S U3 HAa3BAHHS
BemiecTBa mo mexayHaponHoit (MIOITAK) mnmm TpuBHanbHON HOMEHKIIAType.

Pemenne npakTHuecKuX 3aJaHMi MO KiaccU(HUKAaLKMM, HOMEHKIATYPE M XUMHUYCCKUM
(dhopMysiaM HEOPraHUYECKHUX BEINECTB PA3JIMYHBIX KIAcCOB (yrapHbId ra3, YIJICKUCIIBIN
ra3, aMMHakK, ramcHas U3B€CThb, HCrall€CHasl U3BCCTh, IIMThCBAs COJJa U z[pyrlzlx): Ha3bIBaTh
U COCTaBIISITH (POPMYIIbI XUMUYECKHX BEIIECTB, ONPENEIIATh IPHHAMIECKHOCTD K KIIaccy.
Hcrounmnkn xumudeckoir nHGopMaIin (CpeCTB MacCoBoU nHpopMaIuy, ceth MaTEepHET
u gpyrue). Ilouck wHpOpManMu TO Ha3BaHUSIM, HICHTU(PHUKATOPAM, CTPYKTYPHBIM

hopmynam

Tema 3.2. ®dusuko-
XHMHYECKHE CBOIICTBA
HEOPraHuYeCcKUux
BellecTB

Conep:xkanue

8/2

1. Merampl. OOmue ¢(uU3MYECKUEe M XUMHUYECKHE CBOWCTBA MeTayuioB. CrocoOsl
MOJy4YeHUs. 3HAUeHHUE METaNIOB M HEMETAUIOB B MPUPOAE M HKU3HEACATEILHOCTH
4eJoBeKa M OpraHu3smMoB. Kopposust mMeTayuioB: BHIBI KOPPO3HH, CIIOCOOBI 3aIIHTHI
METAJUIOB OT KOPPO3HH.

2. Hewmeramnbl. OOuie Gunueckue U XMMHUYSCKUE CBOWCTBA HEMETA/UIOB. THUIMYHBIC
cpoiictBa HemetaiuioB [V— VII rpynn. Knaccudukanus m HOMEHKIATypa COCTUHEHUI
HeMeTaJu10B. KpyroBopoThl OMOTEHHBIX AJIEMEHTOB B IIPUPOJIE

3. XWMHUYECKHE CBOWMCTBAa OCHOBHBIX KJIACCOB HEOPIaHMYECKUX BELIECTB (OKCHIOB,
THJIPOKCHUJIOB, KHCIIOT, COJIeH U Jp.). 3aKOHOMEPHOCTH B M3MEHEHUH CBOWCTB MPOCTHIX
BEIIECTB, BOJIOPOJHBIX COEAMHEHNH, BHICIIMX OKCUIOB M THAPOKCHIOB

B ToM unciie npakTHYeCKUX 3aHATHI

CocTaBiieHue ypaBHEHMH XUMHYECKHX PEAKIUH C Y4acTHEM MPOCTBIX M CIIOKHBIX
HEOPraHMYECKUX BEHIECTB: METAINIOB U HEMETAIUIOB; OKCHIOB METAJLUIOB, HEMETAIJIOB U
aM(QOTEepHBIX 3JIEMEHTOB; HEOPraHMYECKUX KHCJIOT, OCHOBaHHM U aM{QOTEpHBIX
THIPOKCHJIOB; HEOPTraHMUYECKUX COJIEH, XapaKTEPU3YIOIUX X CBOMCTBA.

Pemienrne npakTHUKO-OPUEHTHUPOBAHHBIX TEOPETUYECKUX 3aJaHUN Ha CBOMICTBA, COCTaB,
MoJIydeHue u 0e30MacHOe MCIIOIh30BaHUE BAKHEUIIINX HEOPTaHUUECKUX BEIIECTB B OBITY
U IPaKTHYECKOH JESITEIbHOCTH YEIOBEKa

OK 01
OK 02

Tema 3.3.

Coaep:xanue

OK 01
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HNnenTudurxanus

CamocTtosiTeqbHast padoTa

HEOPraHNYeCKUux
BelllecTB

JlaGoparopHas padora «neHTH(UKANS HEOPTAHUIESCKUX BEIICCTBY.

Pemenne oKcrepuMEHTANBHBIX 3aJa4 10 XHMHYECKHM CBOWCTBAM METAUIOB U
HEMETAIJIOB, TI0 PACIIO3HABAHMIO U MOTyYSHUIO COEAMHEHNI METaNIOB M HEMETAJLIOB.
Wnentuduxanms HEOPraHMIECKUX BEIISCTB C MCIIOJIB30BAHUEM UX (PUIUKO-XUMHUECKUX
CBOMCTB, XapaKTePHBIX KAUECTBEHHBIX peakiuii. KauecTBeHHBIC peakiuu Ha Cyibdar-,
KapOOHAT- ¥ XJIOPH/I-aHUOHBI, HA KATHOH aMMOHHS

OK 02
OK 04

Koutpoabnasi pagora 2

CBoIiCTBa HEOPTAHUYECKHUX BEIICCTB

Paznen 4. CTpoenue u cB

olicTBA OPraHnveCKuX BeleCTB

30/9

Tema 4.1.

Conep:xanue

6/2

Kaaccupuxaums,
CTpOeHHe U

1. TlosBieHue W pa3BUTUE OPraHUYECKOM XMMHUH Kak Hayku. IIpenMer opraHmdeckoit
XUMHHU. MecTo 1 3HaueHHEe OPraHMyecKOi XMMHHU B CUCTEME €CTECTBEHHBIX HaYK.

HOMEHKJIaTypa
OpraHu4YecKux
BeIIeCTB

2. XuMHYECKOEe CTPOCHHE KaK MOPSJIOK COEIMHEHHS aTOMOB B MOJIEKYJIE COTJIIACHO MX

BaJICHTHOCTH. OCHOBHBIC IIOJIOXKECHUS TCOPUN XHUMHUYCECKOI'0 CTPOCHUA OPraHUYCCKUX
coemuHeHnit A.M. bytmepoBa. VYTrIepomHbBIli CKeJIeT OpPraHUYeCKOW MOJIEKYIIB.
3aBUCUMOCTh CBOWMCTB BELIECTB OT XMUMHYECKOTO CTPOCHHUS MOJeKyl. M3omepus u
U30MEpBIL.

3. Tlomsartme o ¢yHKUMOHaNbHOW rpymme. Pagukan. [IpuHOMOBL  KIaccupUKAUN
OpraHMYECKHUX  COENMHEHW. MexnyHaponHasd  HOMEHKIATypa W NPHHLHAIEL
HOMEHKJIATYphl ~ OPraHMYECKUX  coeauHeHuid. [loHsaTHE 00  a30Tcojepkalimx
COCJIMHEHMSIX, OMOJIOTHYECKH aKTUBHBIX BelllecTBaxX (YIieBOAax, )KUpax, OenKkax u Aap.),
BBICOKOMOJIEKYJISIPHBIX COSAMHEHHSIX (MOHOMEP, OJIMMED, CTPYKTYPHOE 3BEHO)

B ToM unciie npakTHYeCKUX 3aHATHI

Homenknarypa opraHM4YecKMX COEIUHEHHN OTAEIbHBIX KJaccOB  (HACHIIICHHBIE,
HEHACBHIIIICHHbIE M apOMaTUYECKHE YIJIIEBOAOPOJIBI, CIUPTHI, (EHOIBI, allbACTHIbI,
KETOHBI, KapOOHOBbIE KHCIOTHL M Jp.) CocTaBieHHWE NOJHBIX M COKPAILIEHHBIX
CTPYKTYPHBIX (POpPMYJT OpPraHMYECKMX BELIECTB OTHAENBHBIX KIJIACCOB, MCIOJB3YS HX
Ha3BaHHSA [0 CHCTEMATHUYECKOH M TPUBHAIBLHOM HOMEHKJIAType (3TWIIEH, alleTHJIeH,
ruiepud, GeHon, GopManbaerul, yKCycHas KUCIOTa, TIHIKH). PacueTsl mpocreiimeit
(hOopMyIBI OpraHUYecKO MOJIEKYJIbI, HCXO/sl M3 DJIEMEHTHOT0 cocTaBa (B %)

OK 01

Tema 4.2. CBoiicTBa

Conep:xanue

15/5

OK 01
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opraanecxnx
coeMHeHu

1. DuUBHMKO-XMMHUYECKHE CBOWCTBA OPTraHMYECKHX COCAMHEHHH OTHENBHBIX KIAacCOB
(ocobenHocTH kiaccu(UKalMd U HOMEHKJIATYPbI BHYTPH Kjlacca; TOMOJIOTHYECKHN Psij
u obmas Gopmyna; nzomepus; GU3NIECKIE CBOMCTBA; XUMHUIECKIE CBOMCTBA; CIIOCOOBI
MOy YESHHS ):

— MpenenbHbIe YIIeBOAOPOAb! (AIKaHbl M LUKJIOANKaHbl). ['opeHre MeTaHa Kak OJWH W3
OCHOBHBIX HMCTOYHHMKOB TE€IUIa B MPOMBINUICHHOCTH M ObITy. CBOICTBa NPHUPOTHBIX
YIJIIEBOAOPOIOB, HAXOXKAECHUE B IPUPOJIE U IPUMEHEHHUE AIKAHOB,

— HempeAenbHbIC (alKeHbI, ANKWHBI U aJKaJUCHBI) M apOMaTUYECKUE YIIEBOAOPOIIBL.
lopenne aneTwiaeHa Kak MCTOYHUK BBICOKOTEMIIEPATYPHOTO IJIAMEHHU JJISl CBAPKU U
PE3KU METAIIJIOB

— KHUCIIOPOJICOMIEPIKAIIEe COSAMHEHUs (CUPTHl U (peHoNbl, KapOOHOBBIE KHCIOTHI U
3GUpBL, aNbAETHIBI W KETOHBI, JKUPHL, YrieBoasl). [IpakTudeckoe mpUMEHEHUE
STUJICHIJIMKONS, IiuiepuHa, ¢enona. Ilpumenenue ¢dopmanpaerna, amneranblIeruia,
YKCYCHOHM KHCIIOTBHI. MBLIa KaK COJIM BBICIIUX KapOOHOBBIX KHCIOT. MOIOIIE CBONCTBA
MblIa

—  a3zorcojepxkauiue COEJIMHEHUS (amuHBI u aMUHOKHUCIIOTHI, Oekm).
BricokoMoneKysipHble  COCOMHEHUS (CHHTETHYECKHME M OMOJOrMYeCKHU-aKTHBHBIE).
MoHoMep, momuMep, CTPYKTypHOe 3BeHo. [lommmepuzanus STHIEHA KaK OCHOBHOE
HaTpaBJICHUE €r0 UCIOIb30BAHMS.

I'eHeTnyeckas CBS3b MEXAY KJIACCAMHU OPraHUYECKUX COCAMHEHHUN

B ToM unciie npakTHYeCKUX 3aHATHI

CBoiicTBa OpPraHMYecKMX COEAMHEHMH OTHENbHBIX KJIAcCOB (TpUBHAIbHAs W
MEXyHapoIHas HOMEHKJIATypa, XWMHUYECKHE CBOWCTBA, CIIOCOOBI IONYYEHHS):
npenenbHble (aKaHbl M [UKIJIOAJIKaHbl), HeNpeAebHbIe (aJIKeHbI, alKUHbl U aJIKaJIHEHbI)
1 apoOMaTU4eCKUE YIIIEBOJIOPOIbI, CIIUPTHL U (EeHOJIBI, KApOOHOBBIE KUCIOTHI M 3(UPBHI,
anbACTUIbl U KETOHBI, AMMHBI M aMHHOKMCIIOTBI, BBICOKOMOJIEKYJISIPHBIE COCIUHEHUS.
3amaHus Ha COCTABIIEHHE YpaBHEHHH XMMHUYECKHX PEaKIUil C y4acTHEM OpPTaHHYECKUX
BEIIECTB Ha OCHOBaHNH UX COCTaBa U CTPOCHUSI.

CocTtaBneHue cxeM peakiui (B TOM 4Hciie MO0 MPeAIoKEHHBIM [ENoYKaM MpeBpalieHuil),
XapaKTEPU3YIOIIMX XUMUYECKHE CBOMCTBA OpPraHUYECKUX COCOUHEHUN OTACIIBbHBIX
KJIaCCOB, CHOCOOBI HMX TIOJNYy4YeHHS M Ha3BaHWE OPraHMYECKHX COEIWHEHUH I
TPUBHAIBHON MM MEXIyHAPOIHON CHCTEMATHYECKOH HOMEHKIIATYpeE.

PemieHne  IpakTUKO-OPUEHTUPOBAHHBIX  TEOPETHUYECKHX  3aJaHUM HAa  CBOWCTBA
OpPraHUYECKUX COETUHEHUH OTIENBHBIX KIaCCOB.

MogenupoBaHue MOJIEKYJI U XMMHUYECKHX NpPEBpallleHUI Ha NMpUMepe 3TaHa, ATHUIICHA,
aleTHIICHA U JIP.

CamocrosiTeibHas padoTa

JlaboparopHast pabora “IIpeBpailieHrs OpraHMYecKHX BENISCTB IPH HATPeBaHUU'".

OK 02
OK 04
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HonyquHe OTUJICHA U U3YYCHUC CTO CBOICTB.

Tema 4.3.

NaenTuduxanus
OpPraHuYecKHuX
BEIECTB, X 3HAUEHHE
4 MpUMeHeHHe B
OBLITOBON M
NPOU3BOJACTBEHHOM
JeATEeILHOCTH
yeJioBeKa

Conep:xanue

1. buoopranmyeckmne coenuHeHus. lIpumeHeHne u OWoIOTHYECKas pPONb YTIIEBOAOB.
OKHCIICHHE YTICBOIOB — UCTOYHHUK 3HCPTUU JKUBBIX OpraHu3MoB. O0JIacTH MPUMEHEHHS
aMuHOKHCIOT. [IpeBpamieHusi OCKOB MHIU B OpraHu3Me. buonoruveckue (yHKIIMU
OenkoB. buonormueckne ¢GyHKIMEM XUpOB. Poip OpraHMYecKOW XWMHW B pEUICHUH
po0JIeM MUIIEeBOH 0€30MacHOCTH

2. Pojib opraHn4eckoil XMMUHU B pElICHUH MPOOJeM SHepreTHUecKol 0e30MacHOCTH, B
pPa3BUTUU MENWLMHBI, CO3/JaHUU HOBBIX MAaTE€pPHUAJIOB, HOBBIX HCTOYHHKOB 3SHEPTHU
(ampTepHAaTUBHBIC UCTOYHUKH SHEPruu). ONacHOCTh BO3ACHCTBUS HA KUBBIC OPraHU3MBI
OpPraHUYECKUX BEIIECTB OTACIBbHBIX KJaccoB (YIJIEBOAOPOIBI, CIHPTHI, (heHOIbI,
XJIOPOPTaHUYECKUE IPOU3BOAHBIE, ANBJIETHIBl M Jp.), CMBICH IOKa3aTels MpeAesbHO
JIOIYCTHUMOM KOHLIEHTPaLuU

CamocrosiTeibHas pabora

Jlaboparoprass paGora: “UneHTH(UKANHS OPraHUYECKUX COCOUHEHHU OTIEIBHBIX
KJIaCCOB”

Wnentudukanms OpPraHUYECKUX COCAMHEHUM OTICNIBHBIX KJIacCOB (Ha mpuUMepe
IBJCTHIOB, Kpaxmaja, YKCYCHOW KHCIOTBI, OCJKOB M T.N.) C HCIIOJIb30BaHUEM HX
(PU3UKO-XMMHUUECKUX CBOMCTB M XapakTEpPHBIX KAaueCTBEHHBIX peakuuil. JleHarypaums
Oenka mpu HarpeBaHuu. l[BeTHbie peakimu OelikoB. BO3HMKHOBEHHE aHAIUTHYECKOTO
CurHaja € TOYKHM 3pCHUA XHUMHUYCCKUX IIPOLCCCOB IIPU NPOTCKAHUHN Ka4eCTBEHHOM
peaKiyu, MO3BOJIIONIEH HASHTHPUIMPOBATH NPEeATI0KEHHbIE OPraHUYEeCKUE BeIecTBa

OK 01
OK 02
OK 04

Kourpoabnas pa6ora 3

CTpyKTypa 1 CBOWCTBA OPraHUYECKUX BEIICCTB

Paznen 5. Kunernueckue n TCPMOIUHAMHUYCCKHEC 3AKOHOMEPHOCTH MMPOTEKAHUA XUMHYCCKHUX peaKHI/Iﬁ

4/2

Tema 5.1. CxopocTth
XHMHUYECKHMX peaKluii.
Xumuyeckoe
paBHOBecHe

Conep:xanue

4/2

1. CkopocTh peakuuy, €€ 3aBUCUMOCTb OT Pa3IH4YHBIX (DAaKTOPOB: MPUPOJIBI
pearupyromux BEIIECTB, KOHIEHTPALMU pEArupyrollUX BEUIECTB, TEMIEPAaTypbl U
TUIOIIAIM PEaKIIMOHHOW MOBEPXHOCTH. TermIoBbie 3QEeKThl XUMHUECKHX PeaKiuid. IK30-
U SHAOTEPMHUYECKUE PEAKIIUHU.

2. OOpaTUMOCTh peakuui. XMMHYECKOE PAaBHOBECHE M €r0 CMELICHUE IO JCHCTBHEM
pa3M4HbIX (HAKTOPOB (KOHIIEHTPAIMS PEareHTOB WM MPOJYKTOB peakiluH, JaBleHUE,
TeMmreparypa) Uil CO3JaHHS ONTHMAIBHBIX YCIOBHH NPOTEKAHUS XUMHUYECKHX
npoueccoB. [lpuniun Jle llatense

B Tom uncie MPAKTHYCCKHUX 3aHATHI

Pemenre mpakTHKO-OPHUEHTUPOBAHHBIX 3alaHWN Ha aHanu3 (HaKTOPOB, BIUSIOMIUX HA
U3MEHEHUE CKOPOCTH XUMHUYECKOM peakiuu, B T.4. C TMO3UIHUA 3KOJOTHYECKU
11e71ecOo00Pa3HOro MOBEJCHMsI B OBITY M TPYAOBOU JEATEIILHOCTH B IENAX COXPaHEHHS

OK 01
OK 02
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CBOETO 3/I0POBbSI U OKPY>KAIOIIECH MPUPOIHON CPEbI.

Petienre mpakTUKO-OpUEHTUPOBAHHBIX 3aaHUi Ha puMeHeHue npunnumna Jle-llatenne
JUTST HAXOXKACHUS HAIIPABIICHUS CMEIICHUS PAaBHOBECHS XMMHUYECKOW peaklny M aHaln3
(hakTOpOB, BIUSIONINX HA CMEIICHHE XHMUIECKOTO PABHOBECHS

Pa3nen 6. PacTBopsl 4/1
Tema 6.1. Conepxanne 31 OK 01
IlonsiTHe 0 pacTBOpax 3. PactBopenme kak  (Qm3uKo-xuMmUYeckmii  mpomecc.  PactBopel.  CriocoOBI OK 02
MIPUTOTOBJIEHUSI pacTBOPOB. PacTBoprMOcTh. MaccoBas 10151 paCTBOPEHHOI'O BEILIECTBA. OK 07
CMbICT TOKa3aTelnsl MpeaeNbHO JOMYyCTUMOM KOHLEHTPAIMKM W €ro HCIOJNb30BaHHE B
OLICHKE IKOJIOTHUECKON 6€30IMacHOCTH. 2
4. IlpaBmia DSKOJOTHYECKH IIENECOOOpPa3HOTO TOBEACHHUA B OBITY W TPYIOBOH
JESITEIbHOCTH B LENSX COXPAHEHHUS CBOETO 3I0POBbS M OKPY)KAIOLIEH NPUPOTHON
Cpelibl; ONMACHOCTh BO3JICHCTBYSI HA )KUBBIC OPTaHU3MBI OTIPE/ICTICHHBIX BEIIECTB.
B ToM yHc/Ie IpaKTHYECKUX 3aHATHI 1
Pemenne  mpakTUKO-OPMEHTUPOBAHHBIX ~ PAacUETHBIX  3aJaHUil  Ha  PacTBOPBI, 1
HCHONb3yeMble B OBITOBOW M MPOU3BOJICTBEHHON AEATEIbHOCTH YEJIOBEKa
Tema 6.2. Conep:xanue 1 OK 01
HUccaenopanue ceoiicTs | CamocTosiTeIbHAs padoTa 1 OK 02
pacTBopoB JlaGoparopHast paboTa «IIpHUroTOBJIEHHE PACTBOPOBY. OK 04
[IpuroToBieHne pacTBOpPOB 3aaHHON (MaccoBoOil, %) KOHUEHTpauuu (C NPaKTHKO- |
OpPHEHTHUPOBAHHBIMHU BOTIPOCAMH) U OTIPENIEIICHUE CPEIBI BOAHBIX PACTBOPOB.
Penrenue 3aa4 Ha IPUTrOTOBIICHHE PACTBOPOB
Paspes 7. Xumusi B ObITY M IPOM3BOJACTBEHHOI e TEJILHOCTH YeT10BeKa 8/6
Tema 7.1. Xumus B Copepxanne 8/6 OK 01
OBITY U 1. Hogeiue AOCTIKEHUS XMMHUYECKOW HAyKH W XMMHYECKOW TexHonoruu. Poib OK 02
NMPou3BOACTBEHHOM XUMHH B OOECIICUYEHUH 3KOJOTHUECKOM, PHEPreTUYECKOW W TMHIICBOW 0€30MacHOCTH, OK 04
AeATe1bHOCTH pasBuTuM MenunuHbL. llpaBruia mowmcka W aHaNM3a XUMWYEeCKOoW HHpopMmanuu u3 2 OK 07
Yyej0BeKa Pa3IMYHBIX UCTOYHHUKOB (Hay4yHas W y4eOHO-HaydHasl JTUTeparypa, CpeJcTBa MacCoBOM
uHpopmaimu, cetb MIHTEpHET)
B ToM 4mcie npaKTHYeCKHX 3aHATHIA 6
Ilonck m aHanu3 KeCOB O MPUMEHEHUH XUMHUYECKHX BEIECTB U TEXHOJIOTHI C y4eTOM
Oyaymieit npodeccHoHanbHON JNESTETBHOCTH MO TeMaM: BaKHEHIIIWE CTPOUTEIbHBIC
MaTepHalbl, KOHCTPYKIIMOHHBIE MaTepHabl, KPACKH, CTEKIIO, KepaMUKa, MaTepUaITbI JUIsI
JJIEKTPOHHMKH, HAHOMAaTepUallbl, TEKCTWIIbHBIE BOJIOKHA, HWCTOYHUKH DSHEPIHUH, 6

OpraHUYeCKUe U MUHEPAIbHBIE YI00pEHUs, ICKapCTBEHHBIC BEIIECTBA, OLITOBAS XUMUSL.
3ammra: [IpeacraBieHue pe3ylbTaToB pelieHHs KeHCOB B (opMe MHHHU-TOKIAna C
Mpe3eHTaluen
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IIpomexyTounast arrecTanus (1 depeHINMPOBAHHBIH 3a4€T)

Bcero:

80
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3. YCJIOBUSI PEAJTU3ALIAU MTPOT PAMMBI OBILIEOBPA3OBATEJLHOM
JUCHUTIIMHBI
3.1. TpCﬁOBaHl/Iﬂ K MUHUMAJIbHOMY MaTe€PUAJIBHO-TEXHUICCKOMY 00eCIeYeHUuI0

JUiss  peanu3auuy OpOrpaMmbl  AUCHUIUIMHBL  JIOJDKHBI  OBITH  MPEIyCMOTPEHBI
CIIEyIOIIKE CIEUANbHBIE TIOMEUICHUS: Y4YeOHbIH KaOMHET XWUMUU W/WIH Yy4eOHOM
XUMHUYECKOH J1abopaTopuH.

OOopynoBanue y4eOHOro KaOuHeTra (HArJIAAHbIe TOCOOMA):  HAOOPBI
IAPOCTEPKHEBBIX MOJIEICH MOJEKYJ, MOJAEIU KPUCTAUIMYECKUX PEIIETOK, KOJUICKIIUH
MPOCTHIX U CIOXKHBIX BEIIECTB WU/UIU KOJIJIEKIIMH MOJMMEPOB; KOJUIEKIIUS TOPHBIX MOPOJ U
MUHEpasioB, Tabimmia MenzaeneeBa, ydeOHble (MIbMBI, MHHGPOBBIE 00pa30BaTEILHBIC
pecypchl.

Texnnueckue cpeacTsa 00y4eHUsi: KOMIBIOTEP C YCTPONUCTBAMU BOCIIPOU3BEACHUS
3ByKa, IPUHTEP, MYJIbTUMEAUA-IIPOEKTOP C 3KPAaHOM, MYJIbTUMEAMWIIHAs IOCKa, yKa3Ka-
IIPE3EHTEP IS IPE3CHTALU.

O6opynoBanune JsaGoparopum u PpadouYux MecT Ja0OpPaATOPHU: MEH3YPKH,
IIUIIETKU-KANleJIbHUIBI, TEPMOMETPBI, MHMKPOCKOII, JYIIbl, MPEIAMETHbIE W ITOKPOBHBIC
CTEKJIa, TUIAHILETHI Uil KaleJbHbIX peakiuil, (QuibTpoBajdbHas Oymara, IPOMBIBAJIKH,
CTEKJISIHHbIE MPOOHUPKH, PE3UHOBBIE NMPOOKHU, (POHAPUKH, HAOOpP pPEAKTHBOB, CTEKIISIHHBIC
MaJOYKH, IITATUBBI JUIsl TPOOMPOK; MEPHBIE LMJIUHJIPBI, BOPOHKU CTEKIISIHHbIE, BOPOHKHU
nenutenbHble nuianHApuyeckue (50-100 mut), cTynku ¢ necTukom, (GpappopoBbI€ YAIIKH,
NUHOETH, QWIbTPel OyMaxHble, BaTa, Mapjs, 4YacoBble CTEKJA, OJJIEKTPOILIUTKH,
71ab0opaToOpHbIE IITATUBBI, CIUPTOBBIE TOPEIIKHU, CIIMYKU, TPUOOP JIsl MOTYUYEHHsI ra30B (WK
MpoOupKa C Ta300TBOJHON TPYOKOIl), JAepaTenu isi TPOOUPOK, CKISTHKU JJIsi XpaHEHUS
PEaKTUBOB, pa3/laTOYHbIE JIOTKH; Xxumudeckue crakanbl (50, 100 u 200 mur); mmarenu;
MUHLETHI; TUTJIbHBIE UMb, CEKYHIOMEpPHI (TaliMephl), MepHbIe Mpooupku (Ha 10—20 mu1)
u MepHble Koiobl (25, 50, 100 u 200 M), BoasiHas OaHsl (MJIM TEPMOCTAT), CTEKJISTHHBIC
MajJo4YKH; KOHWYeCKue KoJIobl st TutpoBanus (50 u 100 Min); MHAMKATOPHBIE MOJIOCKH IS
onpenenenuss pH W craHmapTHas WHOUMKATOpHAs LIKajla; YHUBEPCAIbHBIA WHIMKATOP;
nunetkd Ha 1, 10, 50 v (wnm mosarops! Ha 1, 5 u 10 mu1), OOpeTKH IJisi TUTPOBAHWS,
MeauimHckue mmpuiibl Ha 100150 Mo, maGopatopHbie W/WiKM aHATUTHYECKUE Bechl, pH-
METpHI, CYIIUIbHBIN 1Kad, U Ap. JabopatopHOoe 000pyI0BaHUE.

3.2. MupopmanuoHHoe odecneyeHne peau3anu NporpaMmmMbl

OcHOBHbBIE HCTOYHUKH
s mpenonasarenen
1. Tabpuensu O. C., OctpoymoB U. I'., OctpoymoBa E. E. u ap. Xumust nist npodeccuit
U CHCIHAIBHOCTEH €CTECTBEHHO-HAYYHOTO mNpoduis: YYEeOHWK 1 CTYI.
Yupexxnenuii cpen. mpod. oopazoanusi. — M., 2019.



INabpuenssa O. C., OctpoymoB U. I'. Xumus nns mpodeccuili U crenuaibHOCTEN
COLIMAJIbHO-9)KOHOMUYECKOTO M TyMaHUTapHOTO Npoduieil: y4eOHUK ISl CTY.
yupexaeHuil cpell. npod. oopazosanus. — M., 2018.

FO.M. Epoxun Xumus (yueOHuk).- M.: Mactepctso, 2016

g ctyneHToB

. I'abpuensu O. C., OctpoymoB U. I'., Octpoymosa E. E. u ap. Xumus nis npodeccuit

U CHOCIHATBHOCTEH €CTECTBEHHO-HAYYHOTO Mpowmias: YYEOHWK 1 CTYI.
Yupexnenuii cpen. mpod. oopazoanus. — M., 2019.
lNabpuensia O. C., OctpoymoB U. I'. Xumusa g npodeccuid U crieUaIbHOCTEH
COIMATBHO-D)KOHOMHYECKOTO M TYMaHHUTApHOTO Tpodwuield: y4eOHHWK I CTY.
yupexaeHuit cpen. npod. oopazoBanus. — M., 2018.

. FO.M. Epoxun Xumus (yue6nuk).- M.: Mactepcto, 2016

4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHMUS
OBIIEOBPA3OBATEJBHOM JUCHUILINHBI

KoHTponb 1 oOIleHKa pe3yiabTaTOB OOYYEHMsI OCYIIECTBIISIETCS MPENOJAaBATEIEM B

npoliecce MPOBEACHUS MPAKTUYECKUX 3aHATUN U J1a0OpAaTOPHBIX pabOT, TECTUPOBAHUS, a

TaKXXC BBITTIOJTHCHMSA O6y‘-IaIOIHI/IMI/ICH HMHAWBUYAJIbHBIX 33,[[3HHI>1, ITIPOCKTOB, HCCHCHOB&HHﬁ.

Pe3y.]II)TaTI>I O6y‘-I€HI/I${ OIIpCACIIAIOT, YTO o6yqa101111/1ec;1 JOJDKHBI 3HATb, INIOHUMATb H

ACMOHCTPHUPOBATH 110 3aBCPIICHHNHN U3YUYCHHUA JUCHUILINHBI.

Hns  popmupoBaHusi, KOHTPOJS M OIEHKH pe3yJbTaTOB OCBOCHUSI y4eOHOM

JTUCHUTUIMHBI UCTIONB3YETCS CUCTEMa OLICHOUYHBIX MEPOIPHUATHM, MPEACTaBIIsIONas co00

KOMIUIEKC Y4Y€OHBIX MEpOIPUATUM, COTJIACOBAHHBIX C pe3yjbTaTaMu OOYy4YeHHS W
chopmynupoBaHHbIX ¢ yuetom GI'OC COO (nmpeameTHbIe pe3ysIbTaThl MO AUCHUILIMHE) U
dI'OC CIIO.

Ne

Tunsl oeHOYHBIX

OK Mopnyas/Pa3nen/Tema | Pe3yabrar 00yyeHus .
MeponpusiTH

OcHoBHOE coaepKaHue

DopmyIMpOBaTh

Pa3zgen 1. OcHOBBI
0a30BbIC MIOHATHA U

CTPOCHHUA BEHIECTBA

3aKOHbI XUMHNH
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THunobl OLEHOYHBIX

Ne OK Monayas/Pasgen/Tema | Pe3yabTaT 00yueHust .
MeponpusTHI
1.1 [ OK 01 CTpoeHue aToMOB CocraBnsate xumudeckue |1. Tect «CtpoeHune aToMoB
XUMHUYECKHX JJIEMEHTOB |(DOPMYIIBI COSMHEHHUN B |XMMHUYECKUX SJICMEHTOB U
Y IPUPOJa XUMHUECKOU |COOTBETCTBUU CO PUPOJA XUMUYECKOUN CBSI3U.
CBSI3U CTENEHBIO OKUCIICHUS 2. 3agaun Ha COCTaBJICHUE
XUMHYECKHX JJIEMEHTOB, |XHMHUYECKUX QOpMyT
HCXOJS U3 BAJICHTHOCTH U |ABYXaTOMHBIX COCIUHEHHI
ANEKTPOOTPHULATETLHOCTU |(OKCUIOB, CYJIb(PHUIOB, TUAPUIOB
U T.1L.).
3. 3a1aHus Ha UCTOJIb30BAHKUE
XUMHUYECKON CUMBOJIUKU U
Ha3BAHUUN COEAUHEHHI 110
HOMEHKJIAType MEXIyHAPOIHOTO
COI03a TEOPETUYECKOUN 1
MPUKJIAJTHON XUMHUU U
TPUBHAJIbHBIX HA3BAHUU AJIs
COCTaBJICHUS] XUMUYECKUX
dbopMyI AByXaTOMHBIX
coeuHEeHUH (OKCUIOB,
Cyab(UI0B, TUAPUAOB U T.I.) U
JIPYTUX HEOPTAaHHUYECKUX
COCTMHEHUH OTJEIbHBIX KJIACCOB
1.2 | OK 01 Ilepnonnueckuii 3ak0H 1| XapaKkTepu30BaTh 1. Tect «Metamnuueckue /
OK 02 |rabmuma JI.W. XAMHYECKHE DJICMEHTHI B [HEMETAJNTNYECKHUEe CBOMCTBA,
Menneneena COOTBETCTBHUU C UX 3JIEKTPOOTPHUIIATEIHFHOCTD U

IIOJIO)KEHUEM B
MIEPUOAUYECKON CUCTEME
XUMHYECKHX IJIEMEHTOB
.. Menneneera

CPOJICTBO K AJIEKTPOHY
XUMHYECKHUX 3JIEMEHTOB B
COOTBETCTBHUE C UX 3JEKTPOHHBIM
CTPOEHUEM H TMOJIOKEHHUEM B
MIEpUOINYECKON CHCTEME
XUMHUYECKHX djiemMeHToB J[. 1.
Menneneenay.

2. [IpakTryeckue 3aaHus Ha
YCTaHOBJICHUE CBSI3U MEX]Y
CTPOCHHEM ATOMOB XUMHUYECKUX
3JIEMEHTOB ¥ EPUOTUYECKUM
M3MEHEHUEM CBOMCTB
XAMHYECKHUX 3JIEMEHTOB M MX
COCTMHEHUN B COOTBETCTBHH C
nonoxxenueM [lepuoanueckoit
CHUCTEME.

3. IIpakTUKO-OpUEHTUPOBAHHBIE
TEOPETUUECKUE 3aJaHusl Ha
XapaKTEepU3aLUI0 XUMHUECKHX
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OK

Monayas/Paznen/Tema

Pe3yabTar 00y4yeHus

THunobl OLEHOYHBIX
MeponpUATHH

3JIeMeHTOB: «MeTtamndeckue /
HEMeTaIJIndecKue CBOMCTBA,
AJIEKTPOOTPHUILIATEIIBHOCTD U
CPOJICTBO K AJIEKTPOHY
XMMHYECKHX 3JIEMEHTOB B
COOTBETCTBUE C UX AJIEKTPOHHBIM
CTPOEHUEM M MOJIOKEHUEM B
MEPUOUYECKON CUCTEME
XHUMHYECKHX IJIEMEHTOB

J.1. MenneneeBa»

Pasznea 2. Xumnueckue
peakuuu

XapakTepu3oBaTh THIIBI
XHMHYECKHX peakuui

KonTtpoabHnas padora
«CTpoeHue BelecTBa u
XHMHYeCKHe peaKkium»

2.1

OK 01
OK 04

THIel XUMHUYECKUX
peaKkuuii

CocraBnaTh peakuuu
COCMHEHUS, Pa3JI0KEHUS,
oOMeHa, 3aMeIICHu,
OKHCITUTEIIHHO-
BOCCTaHOBHTEIILHBIC
peaxkuuu

1. 3agaun Ha cocTaBiieHUE
YpaBHEHUU PEAKIUM:

— COCIMHCHMSI, 3aMCIIICHUS,
pasnoxeHusi, 0OMeHa,

— OKHCIIUTENIbHO-
BOCCTaHOBHUTENBHBIX PEAKIUH C
UCTIONIb30BaHUEM METOa
9IEKTPOHHOTO OanaHca.

2. 3agaun Ha pacyeT MacChl
BEIIECTBA WU 00BEMA

ra30B 10 U3BECTHOMY KOJIMUECTBY
BEIIECTBA, Macce Win 00bEMY
OJIHOTO M3 YYaCTBYIOIIUX B
PEaKIy BEIIECTB; PaCUEThI
Macchl (00bEMa, KoJTr4ecTBa
BEIIIECTBA) MPOAYKTOB PEAKIINH,
€CJIM OJTHO M3 BEIIECTB UMEET
pUMeCH

2.2

DIIEKTPOIUTHYECKAS
JVICCOIIMAIINS U MOHHBIN
oOmeH

CocTaBisATh ypaBHEHUS
XUMHAYECKHX PEaKIHH
MOHHOT0 0OMeHa C
ydacTuem
HEOPraHMYECKUX BEILIECTB

1. 3amaHus Ha cOCTaBIECHUE
MOJIEKYJIIPHBIX U HOHHBIX
pEaKIUii C y4aCTUEM KHUCIIOT,
OCHOBaHUH U COJICH,
YCTaHOBJICHUE U3MEHEHHUS
KHCIIOTHOCTH CPEIbI

2. JIaboparopHas padota "Tursrl
XUMUYECKUX peakiui”

Pa3nen 3. Ctpoenue u
CBOMCTBA
HEOpraHu4ecKUuXx

HccaenoBarb cTpoeHue u
CBOliCcTBA
HEOPraHu4ecKux

Kontpoasnas padora
«CBOJCTBa HEOPraHHYECKUX
BeleCTB
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OK

Monayas/Paznen/Tema

Pe3yabTar 00y4yeHus

THunobl OLEHOYHBIX
MeponpUATHH

BEIIECTB

BellecTB

3.1

OK 01

Knaccudukanus,
HOMEHKJIATypa H
CTpOCHHE
HEOPraHUYECKUX
BEIIECTB

Knaccudunuposarsb
HEOPTraHUYeCKue
BEIIECTBA B COOTBETCTBUU
C UX CTPOCHHEM

1. Tect «Homenknarypa u
Ha3BaHUE HEOPTAaHUYECKUX
BEIIECTB UCXO/I U3 UX
XUMHYECKON (OPMYITBI UITH
COCTaBJICHHE XUMUYECKOU
dbopMyIbl UCXO/IS U3 HA3BAHUS
BEIIIECTBA 10 MEXKIYyHAPOTHOM
WA TPUBHATBHOU
HOMEHKJIAType».

2. 3agaun Ha pacyeT MacCOBOM
J10J1d (MAcChl) XUMHYECKOTO
3JIeMEHTa (COeAMHEHHUS) B
MoJieKyIe (CcMecH).

3. [IpakTuueckue 3a1aHus MO
KJIacCU(pUKaIllMu, HOMEHKJIAType U
XUMHYECKUM (hopmyrnam
HEOPTaHUYECKUX BEIIECTB
Pa3IMYHBIX KJIACCOB.

4. TlpakTyeckue 3alanus Ha
ONpeAeICHUE XUMHYECKON
AKTUBHOCTH BEIIECTB B
3aBUCHMOCTH BUIa XMUMHUECKOMH
CBSI3M U TUTIA KPUCTAJUTUYECKOM
pElIeTKH

3.2

OK 01
OK 02
[K...

DU3NKO-XUMHYECKHE
CBOlCTBa
H€0pFaHI/I"IeCKI/IX
BEIIIECTB

YcraHaBiauBaTh
3aBUCHUMOCTH (DU3HUKO-
XUMHYECKHX CBOMCTB
HEOPTraHUYECKHUX BEIIECTB
OT CTPOCHUSI aTOMOB 1
MOJIEKYJI, @ TAK)KE TUIIa
KPHUCTAJUTMYECKOMN
peueTku

1. Tect «Ocobennoctu
XUMHUYECKUX CBOMCTB OKCH/IOB,
KHCJIOT, OCHOBaHUH, aM(OTEPHBIX
TUJPOKCHJIOB U COJICH».

2. 3amaHus Ha COCTaBJICHUE
YpaBHEHUN XUMHUYECKUX PEaKINi
C y4acTHEM TMPOCTHIX M CIOKHBIX
HEOPTraHWYECKHUX BEILECTB:
OKCHJIOB METAJJIOB, HEMETAJUIOB U
aM(pOTEPHBIX IJIEMEHTOB;
HEOPTraHWYECKHUX KHUCIIOT,
OCHOBaHUH U aM(pOTEPHBIX
TUAPOKCUI0B, HEOPTAaHUYECKUX
COJIEH, XapaKTEePU3YIOUIUX UX
CBOICTBA U CITOCOOBI OJTYYEHUSI.
3. IIpakTMKO-OpUEHTUPOBAHHBIE
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OK

Monayas/Paznen/Tema

Pe3yabTar 00y4yeHus

THunobl OLEHOYHBIX
MeponpUATHH

TEOPETUYECKHE 3a1aHus Ha
CBOMCTBA U IIOJIy4YEHUE
HEOPraHUYECKUX BEIECTB

33

OK 01
OK 02
OK 04

Unentudukanms
HEOPTaHUYECKUX
BEIIECTB

Hccnenosarts
KaueCTBEHHbBIC PEaKIINU
HCOpFaHI/I‘IGCKI/IX BCIICCTB

1. [IpakTUKO-OpUEHTUPOBAHHBIE
3a/laHusl IO COCTABIICHUIO
XUMUYECKHUX PEAKLUN C y4aCTUEM
HEOPTaHUYECKUX BEIIECTB,
UCIIOJIB3YEMBIX JIJIS KX
UICHTU(UKAITIH.
2.JIaboparopnas paboTa:
“Unentruduxanys
HEOPTaHWYECKUX BEIIECTB”

Pa3neus 4. Ctpoenue u
CBONCTBA
OpPraHu4ecKux
BellecTB

HccnenoBath cTpoeHue u
CBOICTBA OPraHUYecKHX
BelllecTB

Konrtpoabnas padora
«CTpoeHue u cBoiicTBa
OpPraHu4ecKnX BelecTB)

4.1

OK 01

Knaccudukanus,
CTPOCHUE U
HOMECHKJIATypa
OpPraHUYECKUX BEIICCTB

Knaccugpunuposars
OpraHn4€CKUC BCIICCTBA B
COOTBETCTBUHU C UX
CTPOEHHEM

1. 3agaHus Ha COCTaBJICHUE
Ha3BaHUM OPraHUYECKUX
COEMHEHUI IO TPUBUAIILHOW WITH
MEXIYHAPOAHOU
CHUCTEMAaTUYECKOM HOMEHKJIIATYpe.
2. 3agaHus Ha COCTABIICHHE
MOJIHBIX M COKPAILEHHBIX
CTPYKTYPHBIX (OpMYyII
OpPTraHUYECKUX BEIIECTB
OT/IETTbHBIX KJIACCOB.

3. 3agauu Ha ompeneNeHne
npocreiiient GopmyIbl
OpPraHUYECKON MOJIEKYJIbI, UCXOs
U3 DJIEMEHTHOTO cocTana (B %)

4.2

OK 01
OK 02
OK 04

CBoiicTBa OpraHU4eCKUX
COEeIMHEHUN

YcraHaBauBaTh
3aBUCHUMOCTH (DU3HUKO-
XHUMHYECKHUX CBOHCTB
OpPTraHWYECKUX BEIIECTB OT
CTPOCHHUSI MOJIEKYJT

1. 3aganus Ha cOCTaBIIEHHE
YPaBHEHUN XUMUYECKUX pPEaKIUN
C Y4aCTHEM OPraHUYECKUX
BEII[ECTB HA OCHOBAHUU UX
COCTaBa U CTPOECHUS.

2. 3amaHus Ha COCTaBJICHUE
YpaBHEHUN XUMHUYECKUX
peakuuil, WITIOCTPUPYIOLIUX
XAMHYECKHUE CBOMCTBA C YUYETOM
MEXaHU3MOB MPOTEKAHUSI TAHHBIX
pEaKUHil U TEHETUYECKOU CBS3U
OpPTraHWYECKUX BEIECTB Pa3HbBIX
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THunobl OLEHOYHBIX

Ne OK Monayas/Pasgen/Tema | Pe3yabTaT 00yueHust .
MeponpusTHI
KJIACCOB.
3. PacueTrHble 3a1a4u 110
YPaBHEHUSIM PEAKLHN C yHaCTUEM
OpPraHMYECKUX BEILECTB.
4. JlaboparopHas pabota
“IIpeBpaliieHUsI OPraHUYECKUX
BEILIECTB IIPX HarpeBaHuu"
43 [ OK 01 Nnentudukanys Hccnenosath 1.ITpakTHKO-OpUEHTUPOBAHHBIE
OK 02 |opranumyeckux BELIECTB, |[KAYECTBEHHBIC PEAKLIUUA  |33JJaHUS [10 COCTABICHHIO
OK 04 |ux 3HaueHue u OPraHUYeCKHUX XUMUYECKUX PEaKUUi ¢ y4acTUEM
MPUMEHEHUE B OBITOBON |COCTUHEHHI OTACTBHBIX |OPraHUYECKUX BEIECTB, B T.4.
Y TIPOU3BOICTBEHHOMN KJIACCOB UCIOJIBb3YEMBIX JUIS UX
JIESITEIbBHOCTH YEJIOBEKa uacHTH()HUKAINH B OBITY H
MPOMBIIIUICHHOCTH.
2.Jlaboparopnas pabota:
“UnenTruduranus opraHnuecKux
COETMHEHUH OTAENbHBIX KJIaccOB”
5 Pasznea S. XapakTepu3zoBathb
Kunernueckue n BJIMSIHHE PA3JINYHbIX
TepMOAMHAMUYECKHE ((PAaKTOPOB HA
3aKOHOMEPHOCTH PaBHOBeCHE U CKOPOCTh
NMPOTEeKAHUSA XHUMHYECKHX pPeaKkuuid
XHMHUYECKHX peakuuid
5 | OKO01 CKopoCTh XMMHUECKUX | XapaKTepu30BaTh [IpakTHKO-OpUEHTHPOBaHHBIE
OK 02 |peakumii. XuMHUYECKOE |BIMSIHHE KOHLUEHTPALUU |TEOPETUUYECKUE 3aJaHUsI Ha
paBHOBECHE pearvpyomux BeIecTB U |aHanu3 GaKkToOpoB, BIUSIOMINUX HA
TEMIEPaTypbl HA CKOPOCTh |U3MEHEHUE CKOPOCTH
XUMHUYECKUX PEaKIui XuMU4eckou peakuuu. [IpakTuxo-
XapakTepus3oBaTh OPUEHTHPOBAHHBIE 33JJaHUS HA
BIIMSIHUE U3MEHEHUS npuMeHeHue npuHiuna Jle-
KOHIIeHTpanuu Bemects, |lllaTtenbe nis HaxoXaeHUs
peaxkuuu cpeasl u HaIpaBJICHUSI CMEIICHUS
TeMITepaTyphl Ha PaBHOBECHSI XUMHYECKOU
CMeIlleHne XUMUYECKOT0 |peakliy U aHalu3 (pakTopoB,
paBHOBECHS BIIMSIIOLINX HA CMEILEHUE
XUMHUYECKOTO PAaBHOBECHUS
6 HccnenoBath HCTUHHBIE
Pa3nes 6. PacTBopbl  |pacTBOPBI € 32/1aHHBIMH
XapaKTepUCTUKAMM
6.1 [ OK 01 IlonsTue o pactBopax  |Pasnuuars ncTUHHBIE 1. 3amaun Ha IPUTOTOBJIEHHE
OK 02 pacTBOpbI pacTBOpPOB.

2. IIpakTUKO-OpUEHTHPOBAHHbBIE
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THunobl OLEHOYHBIX

Ne OK Monayas/Pasgen/Tema | Pe3yabTaT 00yueHust .
MeponpusTHI
pacueTHbIe 3aJaHus Ha
JIUCTIEPCHBIE CUCTEMBI,
UCTIOJIb3YEMbIC B OBITOBOM U
MIPOU3BOJICTBEHHOM JESITEILHOCTH
YeJI0BeKa
6.2 | OK 01 Hccnenosanue cBoiictB |Mccnenoarh Gpusuko- JlaboparopHas paboTa
OK 04 |pactBOpOB XUMHUYECKHE CBOMCTBA “IIpuroroBieHue pacTBOPOB”
HCTUHHBIX PACTBOPOB
II | IIpodeccuona/IbHO-OPHEHTHPOBAHHOE cOepPKaHUe (CoAepKaHue NPUKJIATHOT0 MOAYJIA)
7 Paszgea 7. OuenuBaTh NocjaeAcTBHS |3amuTa Keiica (¢ yueTom
Xumus B ObITY U OBITOBOI U Oyayiueil mpogeccuoHaJIbHOM
NMPON3BOACTBEHHOI NMPOM3BOCTBEHHOI JAesiTeJIbHOCTH)
AesiTeJIbHOCTH AesITeJIbHOCTH YeJIoBeKa
yeJg0BeKa C MO3MIUH
JIKOJIOTHYECKOI
0e30IacHOCTH
OK 01 XuMus B ObITY U OnenuBats nocienctsus  |[Keiic (¢ yuetom Oynymieit
OK 02  |npou3BOACTBEHHOM OBITOBOM 1 npogeccuoHaIbHON
OK 04 |medarenbHOCTH YeNOBEKa |IPOU3BOJCTBEHHOMN JeSITEIIbHOCTH)
OK 07 NesTeTLHOCTH UeloBeka ¢ |Bo3Mo)kHBIE TEMBI KEHCOB:

HO3UIIUHA YKOJIOTHUECKOU
0€e30I1aCHOCTH

1. [Torennenue kaumara u
BBICBOOOK/ICHHE Ta30BBIX
THAPATOB CO JIHA OKEaHa.

2. bynymue Marepuansl 1ist
aBua-, MalINHO- U
npruOOPOCTPOCHHUS.

3. HoBsie maTepuasl As
COJTHEUHBIX OaTapeil.

4. JIexapcTBa Ha OCHOBE

PACTUTCIIBHBIX IIPEIIapaToB

3.1. UudopmanuonHoe odecnevyenne 00y4eHust

OcCHOBHBIE HCTOYHUKH
Jlnsa npenonasarenen
4. dwusuka: yaeOHOEe mocobue Mg CpemHero MpoQecCHOHATIEHOTO 00pa3oBaHus / OTB.

pen. Imutpuesa B.®. — M.: U3natensctBo FOpaiit, 2022.
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5. bnarun A.B. ActpoHomusi: yueOHoe mocobue / A.B. binarun, O.B. KotoBa. — M.:
Hugpa-M, 2022.

6. IlaBnos C.B. Actponomusi: yue6Hoe ocodue / C.B. [TaBnos. — M.: Undpa-M, 2022.

7. Yapyrun B.M. Actponomust: yuebHoe nocobue s CI1O / B.M. Yapyrun. CapaTos:
[Ipodho6pazoBanue, At [lu Ap Menua, 2019.

g ctyneHToB

1. ®usmuka: yueOHOE mMOcoOMe s cpeaHero npodeccuoHaaIsHOTO 00pa3oBaHUs / OTB.
pen. Imutpuesa B.®. — M.: U3natensctBo IOpaiit, 2022.

2. Yapyrun B.M. Actponomus: yuedHoe nocodue st CI10 / B.M. Yapyrun. Capartos:
[IpodoOpazoBanue, At [Iu Ap Menua, 2019.

JonoJHUTeIbHbIE HCTOYHUKHU
Jnsa nmpenonasarenein
1. T'yceiixanoB M.K. OcHoBbl actpoHOoMuH: ydeOHoe mnocodue mia CIIO / M.K.
I'yceitxanos. — 2-e uzn., crep. — CII6: Jlans, 2022.
2. SzeB C.A. Actponomus. CoJyiHEUHas cuCTeMa: y4eOHOE IMOocoOue MJigi CpEeaHEro
npodeccruonanbHoro odpazosanus / C.A. f3eB; nox pen. B.I'. Cypauna. — 3-e uzg.,
nepepad. u momn. — M.: U3znarensctBo FOpaiit, 2022.

Jlns ctyieHToB
1. T'yceitxanoB M.K. OcHoBbl actpoHomuu: yudeOHoe mnocodue mna CIIO / M.K.
I'yceiixanos. — 2-e usn., crep. — CII6: Jlans, 2022.
2. SzeB C.A. Actponomus. CoyiHEUHas cucCTeMa: y4eOHOE MOocoOue MJis CpeaHEro
npodeccruonanbHoro odpazopanus / C.A. f3eB; nox pen. B.I'. Cypauna. — 3-e uzg.,
nepepab. u gor. — M.: U3marenscTBo FOpaiit, 2022.

[IpodeccrnonanpHbIe 0a3bl TAHHBIX

pravo.gov.ru - OpunuanbHbIi UHTEPHET-NOPTaN MPaBOBOK MH(OpMAIIUU

www.edu.ru — denepanbHblii mopTan Poccuiickoe oOpazoBaHue
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4. KOHTpOJIb M OlleHKA Pe3yJIbTATOB OCBOEHHS IMCUMILINHBI

KoHTpo.b M 0lleHKa PacKpBIBAIOTCS Yepe3 YCBOCHHBIE 3HAHUS U TPUOOPETECHHBIE
0Oy4aroIMMUCs YMEHUs, HalpaBlieHHbIe HAa (OPMUPOBAHKE OOIINX U
npodeccroHanbHbIX KoMIeTeHIui. KomneTeHIuu 10mKHbI ObITh COOTHECEHBI €
IPEAMETHBIMU PE3YJIbTATAMMU.

Kox m HanmenoBanue Pazpen/Tema THI OLeHOYHBIX
¢GopMupyeMbIX KOMIIETEHIH I MepOonpUATHI
OK 01. Beibupats criocoOsl Pasnen 1. Temsr 1.1.,1.2,1.3
pemeHus 3a1a4 npopeccuonanbHoi | Pasmen 2. Temsr 2.1., 2.2., 2.3.
JeSATEeIbHOCTH MPUMEHHUTEIBHOK Pasnen 3. Temsr 3.1., 3.2.,3.3., 3.4.,
pa3sIUYHBEIM KOHTEKCTaM 3.5.

Pa3znen 4. Teme1 4.1.,4.2.
Pazgen 5. Temsr 5.1.,5.2.,5.3.
Pa3nen 6. Teme1 6.1., 6.2.
Pazgen 7. Temsr 7.1, 7.2

- YCTHBIM ONIPOC;
- (POHTATBHBIAOIIPOC;
= OLCHKAa KOHTPOJIbHBIX

OK 02. Ucnons3oBatb Paznen 1. Temsr 1.1.,1.2,1.3 pagor;

COBPEMEHHBIE CPEJICTBA TIOUCKA, Pazyien 2. Temsi 2.1.,2.2., 2.3. - HabmojleHue 32 X0110M

aHaJM3a U HHTEPIPETallHu Paszen 3. Temsi 3.1.,3.2., 3.3., BBITOJTHEHH J1a00PATOPHBIX

uH(opMarmn 1 nHbopMaHonnsie | 3.4., 3.5. pabor;

TEXHOJIOTUH JUTS BBITIOJHEHHS Paznen 4. Tempi 4.1.,4.2. - OLCHKA BBIMOTHCHHS

3a71a4 MpOpeCCHOHAIBHOM Paszen 5. Temsi 5.1.,5.2., 5.3. n1abopaTopHBIX paboT;

ACATENBHOCTH Pazzen 6. Tems1 6.1., 6.2. - OMCHKA MPAKTHHCCKNX
Paspen 7. Temst 7.1, 7.2 pabor (permenys

OK 03. [TmanupoBath u Pasmen 1. Temsr 1.1., 1.2, 1.3 Ka4ye€CTBEHHBIX, PACUCTHBIX

peann3oBbIBaTh COOCTBEHHOE Paznen 2. Temsr 2.1.,2.2., 2.3. sazad);

po(EeCCUOHANBHOE U Paznen 3. Temsr 3.1., 3.2, 3.3., - OTCHKA TECTOBLIX

JMYHOCTHOE Pa3BUTHE, 34.,35. 3aJlaHul;

Temst 7.1, 7.2 - HaOJIOJAEHHUE 3a XOI0M
BBIITOJIHCHU A
I/IHJII/IBI/I)IyaJ'II)HI)IX HpO@KTOB
U OILICHKA BBITIOJIHCHHBIX

HpEANPUHIMATENbCKYIO Paznen 7.
JACATCIIbHOCTD B
npodeccuoHansHOM chepe,
UCTIOJIB30BaTh 3HAHUS IO

(MHAHCOBOW TPaMOTHOCTH B MIPOCKTOB;
Pa3TUYHBIX KU3HEHHBIX - OIICHKA BBITOJTHCHHUS
CUTYaIUSIX JIOMAITHHUX
OK 04. 3ddexTuBHO Paznen 1. Temsr 1.1., 1.2, 1.3 CaMOCTOSITEIIbHBIXPA0OT;
B3aMMOJICHCTBOBATh U pabOTaThB Pazgen 2. Temsr 2.1.,2.2., 2.3. - HabIIoJeHue U OLEHKA
KOJIJIEKTUBE U KOMaH/]Ie Pazzmen 3. Temsr 3.1., 3.2., 3.3., pereHu s Keiic-3a1ad;
34.,3.5. - HAOJIOJEHUE U OIIEHKA
Pasnen 4. Temsr 4.1., 4.2. JIEJIOBOM MIPBI;
Pazgen 5. Temsr 5.1.,5.2., 5.3. -  JuddepenumpoBanHbIii
Paszgen 6. Temsr 6.1., 6.2. 3a4er

Pazpen 7. Temer 7.1, 7.2

OK 05. Ocy1iecTBasiTh yCTHYIO U Pazpen 1. Temsr 1.1., 1.2, 1.3
MHMCbMEHHYI0O KOMMYHHUKAILIMIO Ha Paznen 2. Temur 2.1.,2.2., 2.3.
rOCYJapCTBEHHOM SI3bIKE Paznen 3. Temsr 3.1., 3.2., 3.3.,
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Poccuiickoit @enepanuu ¢ yuetom | 3.4., 3.5.

0COOEHHOCTEN COLIUAILHOTO U Pazgen 4. Temer 4.1.,4.2.

KYyJIbTYpPHOI'O KOHTEKCTa Paznen 5. Temnr 5.1.,5.2., 5.3.
Pasnen 6. Tems1 6.1., 6.2.
Pazgen 7. Temsr 7.1, 7.2

OK 07. ConelicTBOBaThL Pazpgen 1. Temer 1.1.,1.2, 1.3

COXPAHEHHUIO OKPYKaroIen Pazmen 2. Temnr 2.1.,2.2., 2.3.

Cpelbl, pecypcocOepekeHuIo, Pasnen 3. Temsr 3.1., 3.2., 3.3.,

MPUMEHSTh 3HaHUS 00 U3MEHEHUHU 34.,35.

KJIMMaTa, IPUHIIUIIBI Pa3snen 4. Temre1r 4.1.,4.2.

OEpEKITUBOTO TTPOU3BOICTRA, Pazgen 6. Tems1 6.1., 6.2.

3¢ peKTUBHO IEHCTBOBATH B Paznen 7. Temsr 7.1, 7.2

tlpeBBIxI‘la.I‘/'IH]bIX CUTyaluAax
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JUCT UBMEHEHUH U JIONOJHEHUM, BHECEHHBIX
B PABOYYIO ITPOI'PAMMY

Ne U3MCHCHUA, JaTa BHCCCHUA U3MCHCHUS, Ne CTpaHUIbl C UBMCHCHHUCM,

BbILJIO CTAJIO

OcHoBaHue:

HOI[HI/ICB Jiania, YTBEpAUBIICTO USMCHCHU S
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